This paper is devoted to the Cauchy problem for the higher-order dispersive equation
Introduction
In this paper, we are concerned with the Cauchy problem for the following seventh-order dispersive equation: . Now we give some notations and definitions. Throughout this paper, we always assume that ψ is a smooth function, ψ δ (t) = ψ( 
The main result of this paper is as follows.
. Then the Cauchy problem for (.) is locally well-posed.
The remainder of paper is arranged as follows. In Section , we make some preliminaries. In Section , we give an important bilinear estimate. In Section , we establish Theorem ..
Preliminaries
Proof For the proof of (.)-(.), we refer the readers to Lemma . of [] .
We have completed the proof of Lemma ..
Lemma . Assume that b
where
, and s ∈ R, for b > , we have
Bilinear estimates
In this section, we will give an important bilinear estimate. We give an important relation before proving the bilinear estimate.
To establish (.), it is sufficient to derive the following inequality:
Without loss of generality, we assume that
To derive (.), it suffices to prove that
By using the symmetry between |ξ  | and ξ  , without loss of generality, we can assume that |ξ  | ≤ |ξ  |. Obviously,
We will denote the integrals in (.) corresponding to
Then, by the Plancherel identity, the Hölder inequality, and
It is easily checked that
Consequently, by the Cauchy-Schwarz inequality and Lemma ., we have
() Subregion  . In this subregion, we derive |ξ | ∼ |ξ  |. Thus,
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This case can be proved similarly to  .
(ii) Case
consequently, by using the Cauchy-Schwarz inequality and (.) and (.), we have
This case can be proved similarly to the above case.
() Subregion  . In this subregion, |ξ  | ∼ |ξ  |, and it is easy to obtain
This case can be proved similarly to Subregion  . When s ≤ , we have
By using the Cauchy-Schwarz inequality, we have
This case can be proved similarly to max{|σ |, |σ
This case can be proved similarly to max{|σ |, |σ  |, |σ  |} = |σ  |.
() Subregion  . In this region |ξ | ∼ |ξ  | ∼ |ξ  |, thus, we have , we have
By using the Plancherel identity, the Hölder inequality, and   b < b as well as (.), we have
By using the Plancherel identity, the Hölder inequality, (.) and We define (u) = (t)W (t)u  + δ (t)
Combining Lemmas . and . with the fixed point theorem, we easily obtain Theorem ..
